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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the 
Automotive Braking Systems Sectional Committee had been approved by the Transport Engineering 
Division Council. 

Friction materials uncd for brake linings play an important role in the overall efficiency of braking systems. 
The general method for assessment of friction properties is to carry out a bench test on a sample of brake 
linings. The performance data obtained can be u^cd for effective quality control by friction material 
manufacturers as well as for easy assessment by the purchasers. 

The purpose of this standard is to establish a uniform laboratory procedure for securing and reporting the 
friction and wear characteristics of brake linings. The performance data obtained can be used for in^plant 
quality control by brake lining manufacturers and for the quality assessment by the purchasers ol brake 
linings. 

This ( Part 4 ) is one of the many parts of IS 2742 scries of standards on brake linings and their tcit 
methods. The other parts arc: 

2742 ( Part I ) : 199t Automotive vehicles — Brake linings ( non rubberised ) : Part 1 Specification 
( first revision ) 

2742 ( Part 2 ) : 1994 Automotive vehicles — Brake linings ( rubberised ) : Part 2 Specification 
2742 ( Part 3 ) : 1994 Automotive vehicles — Brake linings : Part 3 Methods of test 
2742 ( Part 5 ) : 1994 Automotive vehicles — Brake linings : Part 5 Internal shear strength — 
Method of test 

In the preparation of this standard considerable assistance has been derived from: 

ISO 7881 : 1987 Brake linings — Evaluation of friction material characteristics — Small sample 
bench test procedure 

BSAU 142-1968 Methods of test for brake lining materials 

SAE J-661 Brake linings quality control test procedure 

SAE J-866 Friction coefficient identification system for brake linings 

The committee responsible for the preparation of this standard is given in Annex C. 

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 'Rules for 
rounding off numerical values ( revised )\ 
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Indian Standard 



AUTOMOTIVE VEHICLES - BRAKE LININGS 

PART 4 COEFFICIENT OF FRICTION - METHOD OF TEST 



1 SCOPE 

ThissUndard tpedfies the method of evaluation 
of friction coefficient of brake linings by a Crictioo 
material test machine ( popularly known as 
*Chase* machine ). 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 



IS No. 

2742 ( Part I ) 

1994 



2742 ( Part 2 ) 
1994 



2742 ( Part 3 ) 
1994 

3178 : 1965 



TitU 

Automotive vehicles — Brake 
linings ( non rubberised ) : 
Part 1 Specification {first 
nvision ) 

Automotive vehicles — Brake 
linings ( rubberised ) : Part 2 
Specification 

Automotive vehicles — Brake 
linings : Part 3 Methods of test 

Abrasive emery grain 

3 TERMINOLOGY 

For the purpose of this standard, the following 
definitions shall apply. 

3«1 Normid Friction Coefficient 

It is defined as the average of four points on the 
second fade curve, located at 93*^0, 12rC, 149^C 
and 205*^G. 

3.2 Hot Friction Coefficient 

It is defined as the average of 10 points located 
at 205^0 and 149^G on the first recovery; 233^0, 
26rG, 289*0, 317^0 and 345^G on the second 
fade; and 26 rG, 205"'G and 149^*0 on the second 
recovery. 

NOTE — If any temperature point or points required 
for calculating friction coefficient are not reached in 
the prescribed time limit, the coefficient of friction 
value at ten minutes shall be used to give the full 
number of points required. 

4 TEST EQUIPMENT 

A typical friction materials test machine used is 
shown in Fig. 1. The friction materials test 
machine shall be equipped with suitable means 
for: 

1) Measuring the drum temperature. 

2) Heating the drum. 



3) Controlling the drum heating rate. 

4) Cooling the drum from the rear side only. 

5) Controlling the drum cooling rate. 

6) Measuring friction force ( 135 kg Max ). 

7) Measuring drum rotational speed ( 150 to 
I 000 rev/min ). 

4.1 Accuracy of Mesnarement 

a) The temperature measuring system shall 
have ± 2% full scale accuracy. 

b) The friction force measuring system shall 
have ± 2% full scale accuracy. 

c) The drum speed measuring system shall 
have ± 2% full scale accuracy. 

4.1.1 The drum used shall have inside diameter 
limits between 277 and 280 mm and shall have 
provision for locating three thermocouples, one 
each at depths of 2*55 ( stamped number 1 ), 
3 05 (stamped number 2) and 3*55 mm ( stamp- 
ed number 3 ) from the new drum surface 
diameter of 277 mm. The thermocouple for 
temperature measurement shall be mounted in 
the position indicated ( se$ Fig. 2 ): 



Drum Insidi 
Diameter 

277-280 
278-279 
279-280 



Location Marking 
on Drum 

1 
2 
3 



5 TEST CONDITIONS 

5.1 Actual tests for performance shall be started 
when preparations have been completed in accor- 
dance with 6. 

a) Means shall be provided for measuring 
specimen thickness and mass. 

b) The temperature measuring means shall 
incorporate a welded thermocouple, coin 
silver slip rings, silver graphite brushes and 
an indicator and/or recorder having a high 
input impedance. 

c) The drum heating means shall be adjusted 
as follows and remain so during test. With 
the drum rotating at 411 rev/min, cool 
from 149^G to 93*G with cooling air on. 
Then cool to 82''G with cooling air off. 
Turn on heaters at 82^G and start timer. 
Heat for 10 minutes. Drum temperature 
shall be 22l^G ± 14^G at 10 minutes. 



1 
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COMPRESSED 

AIR 



PRESSU RE 
REGULATOR 
FILTER GAUGE 



YCLE TIMER 



Fjo. I Typical Friction Material Test Machine 



d) The drum cooling means shall be adjusted 
ai follows with the drum rotating in 411 
rcv/min, and after having heated the drum 
with the heater elements to 37 PC turn off 
heaters and turn on cooling air. Cool to 
345*'0 and start timer. Cool for 10 minutes. 
Drum temperature shall be QS'^C ± 14^G 
at 10 minutes. 

5.2 Conduct of Test 

All testing shall proceed without any interruption. 



6 TEST PROCEDURE 

6«1 Preparmtion of Test Specimeii 

The test specimen shall be taken from the centre 
of the friction material approximately equidistant 
from each end. 

The specimen shall be 25 x 25 mm square ( 625 
mm* ) flat on the bottom^ and the radius of the 
working surface shall conform to the radius of 
the test drum. Where width of the lining is less 
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lan thos€ specified^ actual thickness of lining 
lall be considered. On pre«ground linings, 
:move at least 0*3 mm but not more than 0*5 mm 
*om the working surface of the specimen. For 
in-ground linings (directly from moulds) remove 
•0/1-2 mm to be certain that the resin impregna- 
xl surface is totally removed. Specimen thickness 
or specimen plus shim ) should be approxima* 
ily 6 mm measiu^ed in the centre of the specimen. 



Excess of material shall be removed from the 
side opposite the working surface of the specimen. 
In cases, where nominal lining thickness is less 
than 5 mm, remove minimum amount of material 
from the side opposite to the working surface to 
produce flatness. The working surface of the 
specimen shall not be handled and shall be kept 
free from foreign material. 



22 



22 



S 



W'!*^ 



I 



0325 



I 



«295 




JifiUtiltNO HOLES 
TO SUIT MACHINE, 
EQUALLY SPACED 
* ON PITCH CIRCLE OIA. 



•82.65 
•82.67 




08.5 FLAT BOnOM \ M5x0.8. 2 HOLES 

(FOR THERMOCOUPLE) ^ 

TYPICAL 3 LOCATIONS 

Alt dimention* in millimetret. 

Fio. 2 Typical Friotion Matbrial Test Machinb Drum 
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6.2 Prepmratlon of Test Dniin Sarfkce 
6*2.1 Nbw Of Reswfacid Drum 
After grinding the drum surface of the test 
machine, remove all grinding marks by polishing 
with abrasive paper or cloth. Final polishing shall 
be with 320 girt as specified in IS 3178 : 1965, 
Remove dust from dnun with clean dry cheese 
doth I white paper towelling or any equivalent 
material. CJomplete the surface preparation by 
running a reference specimen continuously at 
440 N, 411 rev/min and not over 93^C until the 
friction coefficient has stabilized. 

6*2«2 Before commencement of each test, polish 
the drum surface with abrasive paper or cloth. 
Final polishing shall be with 320 girt. Remove 
dust from the drum with clean cheese cloth, white 
paper towelling, or any equivalent material. 

6.3 Gooditioning of Test Specimen 

The specimen shall be burnished at 308 rev/min, 
440 N and at a maximum temperature of 93''C, 
for a minimum duration of 20 minutes, to obtain 
at least 95 percent contact. 

6.4 Initial Thickness and Mass Measure- 
ments 

Specimen thickness shall be measured at three 
places along the axia parallel to the drum axis 
( open, centre and closed edges ) and recorded. 
Weigh to nearest milligram and record. Reseat 
specimen by running continuously for 5 minutes 
at 220 N and 205 rtv/min. Initial clearance 
between specimen and drum shall be 3 to 
0*4 mm in the «<OFF" position. 

6.5 Initial Wear Measurement 

With drum stationary and its temperature vary- 
ing between 88^G and 99^0 and with 660 N 
on specimen, obtain indicator reading of height 
of specimen holder and record. 

7 TEST RUNS 

7.1 Baseline Run 

Run 10 seconds «'ON*' ( load applied ) ^nd 20 
seconds **OFF*' ( load removed ) at 660 N and 
411 rev/min for 20 applications. 

Start run at a drum temperature between 82^0 
and 93^0 and maintain the maximum and mini- 
mum temperature during each successive appli- 
cation between 104°G and 82°G with the use of 
cooling air. Turn cooling air off, on 20th load 
application. 

7.2 First Fade Run 

Allow drum to cool by rotation only and with 
heating and cooling means turned off. At 82'*C 
apply specimen and energize heating elements. 
Run continuous drag at 660 N and 411 rev/min. 
Run for either 10 minutes or until 289^0 is attai- 
ned, whichever occurs first. Take readings of 
friction force at 93^C, 12rC, 149*»C, 177^0, 205^G 
233*0, 26 rC, 289''G. Record time required to 
reach 289^C. 



7.3 First Recovery Run 

Immediately following completion of first fade 
run turn off heater and turn on cooling means 
and make a 10 seconds application at 660 N and 
411 rev/min at 26rC, 205''G, 149*C and 93*G 
during cooling* 

lA Second Wear Measurement 

Repeat initial wear measurement ( $ei 6.S ) . 

7.5 Wear Run 

Run 20 seconds **ON*', 10 seconds **OFF*\ at 
660 N and 411 rev/min for 100 applications. Start 
run at a drum temperature between 193^G and 
205^G and maintain maximum and minimum 
temperatures during each application between 
193^G and 216^G with use of cooling air. 

7.6 Third Wear Measurement 

Immediately upon completion of wear run 
( sei 7.5 ), cool to a temperature between 88''G 
and 99^G and repeat initial wear measurement 
( 5i$ 6.5 ) . 

7.7 Second Fade Run 

Upon completion of third wear measurement, 
allow drum to cool with drum in rotation and 
heating and cooling means turned off. At 82*G 
apply specimen loading and energize heating 
elements. Run continuous drag at 660 N and 411 
rev/min. Run for either 10 minutes or until 34^5^G 
is attained, whichever occurs first. Take readings 
of friction force at intervals of 28®C, starting at 
93''G. Record time required to reach 345^C. 

7.8 Second Recovery Run 

Immediately upon completion of second fade run 
( sei 7.7 ), turn off heater and turn on cooling 
means and make a 10 seconds application at 
660 N and 411 rev/min at 317^G, 26rG, 205^C, 
149^C, gS-'G during cooling. 

7.9 Baseline Run 

Repeat baseline run ( j^^ 7.1 ). 

7.10 Final Wear Measurement 

Repeat initial wear measurement ( see 6.5 ). 

7.11 Final Thickness and Mass Measure- 
ment 

Measure and weigh as per 6.4. 

8 SELECTION OF PLOT POINT FOR 
FRICTION COEFFICIENT VALUE 

During intermittent application runs, the friction 
coefficient values shall be taken at the end of the 
application. 

9 PRESENTATION OF TEST DATA 

9.1 Data shall be presented on Master Form Log 
Sheet given in Annex A. 

9»2 Data shall be plotted on Master Form Plot 
Sheet given in Annex B. 
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MATERIAL 




MASTl 


ANNEX A 
( Qause 9.1 ) 

IK FORM LOG SHEET 


JOB NO. 


LOT 






TEST NO. 




REFERENCE 

MASS 
Initial 


E 




THICKNESS 




DATE 
OPERATOR 

INDICATOR READING 


Final 










Loss 










FIRST BASELIN 


INDICATOR READING 


SECOND FADE 


Appl Friction Forct 
No. N 

1 


FC* 




WEAR TEST 




Temp Friction Force FC* 
"C N 

93 


5 




Appl 
No. 

1 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


Friction Forct 

N 


FC* 


121 


10 




149 








15 






177 








20 






205 














233 













261 






FIRST FADE 




289 












317 




FC* 




Temp Friction Forci 






345 


°G N 




93 






Minimum at 345''C n 
at 10 min 


121 








SECOND RECOVERY 


149 








177 








Temp Friction Force FC* 
'C N 


5n!i 








317 


1%% 








261 


9fil 








205 


289 






f* 


14Q 


Minimum at 289»G 
at 10 min 


93 





«FC — Friction coefficient, (&. 
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FIRST RECOVERY 


ANNEX A { Conciudtd ) 

INDICATOR READING 


SECOND BASE LINE 


Ttmp Friction Force FC* 
'C N 

261 






Appl Friction Force FC* 
No. N 

I 


205 


5 


149 


10 


93 


IS 




20 


REMARKS 













•FC — Friction coefficient, (a. 
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ANNEX B 

MASTER FORM PLOT SHEET 

( Clause 9.2 ) 



FTRsT 

iBASELtNS 



LLl 
O 

o 

z 
o 

I- 
u 



0-7 
0-6 

0-5 

0-3 

0-2 

0-1 





FIRST FADE 



FIRST RECOVERY 



10 20 93 U9 205 261 317 261 205 U9 93 
DRUM TEMPERATURE •€ 





WEAR 


TESl 


r 









































































20 ^0 60 80 100 



z 


0-7 


LU 


0-6 


O 






0-5 


UJ 
O 


0-A 


CJ 


0-3 


z 




o 


0-2 


CJ 


0-1 



SECOND FADE 


SECOND RECOVERY 




SECOND 
BASELINE 











































































































































































93 U9 205 261 317 376 317 261 205 U9 93 
DRUM TEMPERATURE •C 



10 20 
APPL NO 



JOB NO- 
TEST NO. 
DATE 



MATERIAL 

LOT 

REF 



WEAR DATA 

MASS THICKNESS 
g mm 



START 

FINISH 
LOSS_ 
•/• 



MACHINE NO- 
OPERATOR _ 
PLOTTED BY. 
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ANNEX C 
( Foreword ) 

COMMITTEE COMPOSITION 

Composition of Automotive Braking Systems Sectional Committee, TED 4 



ChmtmMn 
Shai R. Ramaxbisbnan 

Mmnbifs 

Shhi p. Naobsbwab Rao ( AlUmaU to 
Sbri R. RamakrUhnmn ) 
Shbi H. K. Aohabta 

Smhi Y. V. Na«ahaj ( Alttrnati ) 
Shbi T. M. Balabamah 

Shbi C. Y. Dbsbpakdb ( Alttrnati ) 
SuBi B. K. GaoBB 

Shbi S. P. Tiwabi ( Alt$rnat$ ) 
Shbi K. C. Jaik 

Shbi R. K. Gupta ( Altitnatt ) 
Shbi A. K. Jihdal 
Shbi P. D. Joshi 

Shbi C. M. Mhbta ( Alt$rnai* ) 
Shbi I. G. Kandabaji 

Shbi Alok Nioam ( AlttrnaU ) 
Shbi J. S. Khadilkab 

Shbi S. S. Patil ( AltirnaU ) 
Shbi S. S. Khosla 

Shbi A. P, Simoh ( AUtrnatt ) 
Shbi V. R. Mabathh 

Shbi P. V. Bhahdbb ( AUtmaU ) 
Lt Col A. K. Mhbbotba 

Major K. R. Sinoh ( AlUmaU ) 
Sbri O. P. Middha 

Shbi Habib Rahmathulla ( AlUmatt ) 
Shbi M. K. Mibhba 

Shbi B. L. Pathabita ( Ali4rnat4 ) 
Shbi Z. A. Mujawab 

Shri p. N. Rawoaw ( Altitnati ) 
Shbi V. M, Mundada 

Shri C. S. Maikburi ( Altitnals ) 
Shbi M. N. Muralihrisbi^a 
Sbri K. Pai^dabiiiatb 

Sbri V. R. Janardbham ( AlUrnaU ) 
Shri K. S. Pabthasabatht 

Shri M. V. Vbnkateswaraik ( Altirnats ) 
Shri V. Ramakrisbican 

Shri S. M. Iqbal ( AUtrnaU ) 
Shri S. Ramaswamt 
Shri K. V. Rami Rbddy 
Shri I. V. Rao 

Shri Oebpak Sawkar ( Altirnat* ) 
Shri Ram Mohan 
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AMENDMENT NO. 1 SEPTEMBER 1997 

TO 

IS 2742 ( PART 4 ) : 1994 AUTOMOTIVE VEHICLES — 

BRAKE LININGS 

PART 4 COEFFrciENT OF FRICTION — METHOD OF TEST 

( Page 1, cUmse 4.1.1, informal table, under Drum Inside Diameter ) — 
SvbMituie '277-279' for '777-780'. 

( Page 2, clause i.l, para 2, second sentence ) — Substitute the following 
for the existing sentence: 

'Wbere widtb of the lining is less than those spedDed, actual width of lining 
shall be considered'. 
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